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Abstract. Ochratoxin A is a toxic metabolite produced by Aspergillus and Penicillium spp.  
Among the metabolites of type A, Ochraceus is considered as being one of the main producers. 
Ochratoxin A is the main  mycotoxin from the ochratoxines group, and it seems to be the only one 
with a toxicological significance (Derache R., Paris). 
 Ochratoxin A has been proven to be nephrotoxic, hepatotoxic, teratogenic, immunotoxic, mutagenic 
and carcinogenic in some animal species and possibly carcinogenic for humans. Therefore, this study 
tried to determine the levels of Ochratoxin A by ELISA- screening test from samples of feed formulas 
for pigs and poultry. 
       The quantities of Ochratoxin A obtained in the study are below the permissible  limit provided in 
the Commission Recommendation no. 576 of 17  Augus 2006. 
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INTRODUCTION 
 
 Ochratoxin A production depends on the environmental conditions, processing 
conditions, storage, transport, dry or wet milling, roasting procedures, fermentation, etc. . 
 Ochratoxin A has been proven to be nephrotoxic, hepatotoxic, teratogenic, mutagenic 
and  immunotoxic in some animal species and has caused liver and kidney tumors in mice and 
rats. Regarding the humans, The National Agency for Research on Cancer had placed the 
Ochratoxin A in the list of possible carcinogens. 
With regard to the nephrotoxicity, Ochratoxin A is considered to be involved in the 
Balkan Endemic Nephropathy, a fatal renal failure (Plestina, G., 1991). 
 Curently the metabolisms of Ochratoxin A involved in its genotoxic power are not 
exactly known, but it has been demonstrated that the dietary administration of the toxin 
caused renal adenomas and hepatocellular carcinomas in mice and rats and is suspect for 
humans.  
 Ochratoxin A produced degenerative changes in the hepatic parenchymal cells, 
including nuclear, cytoplasmic oedema, nuclear lipid vacuolation, necrosis in the proximal 
tubules, necrosis in the haematopoietic tissue, necrosis in the glomeruli of the kidneys and 
lipid vacuolation in the renal tubules. (Râpeanu M.D.,1075). 
 Feed contamination with OTA determines at the level of the  livestock fed with these 
feed, morphoclinic changes such as: increased mortality, poor feed conversion, poor growth, 
along with food refusal, renal changes of neoplastic type and hepatosis. 
 This toxin gets into the body after the ingestion of contaminated products. 
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In this study the  method of analysis  employed to determine the Ochratoxin A is the 
immunoenzymatic test.  A number of 40 samples of feed for pigs and poultry were analyzed, 
samples coming from two compound feed factories from Bistrita-Nasaud County.  
The way of sampling was as follows:  at one compound feed factory the samples were taken 8 
weeks in a row from the same batch, while at the other compound feed factory the samples 
were taken from different batches. 
 The test is based on the antigen-antibody reaction. The plate wells were labeled with 
antibodies for Ochratoxin A. Then the standards or samples, the enzyme conjugate are added. 
The free Ochratoxin A and the enzyme conjugate compete for antibody binding sites 
(competitive immunoassay test). Unbound enzyme conjugate is removed during the washing 
step. The substrate-chromogen mixture is added in wells and incubated; the bound enzyme 
conjugate will convert the colorless chromogen into a blue substance. The addition of the 
stopping reagent will determine the change of color from blue to yellow. The measurement is 
made spectrophotometrically at 450 nm. 
Absorbance is inversely proportional to the concentration of Ochratoxin A in the 
sample. 
 
MATERIALS AND  METHODS 
 
The analyses were performed at the Animal Health and Food Safety Laboratory- Bistrita-
Nasaud County. 
 
Materials needed: 
-distilled water 
- Buffer NaHCO3  0.13M, pH=8.1 
- Kit: 
1 x Elisa microplate with 96 individual wells, pre-coated with antibody 
6 x Ochratoxin A standards (1.3ml each) 
0 ppt, 50.0 ppt, 100.0 ppt, 300.0 ppt, 900.0 ppt, 1800.0ppt Ochratoxin A in aqueous solution, 
ready to use 
 
1 x conjugate ( 0.7ml ) ………………………………………red lid 
concentrated peroxidase 
1 x substrate/chromogen (10ml)……………………………..brown lid 
containing tetramethylbenzidine 
1 x stop solution (14ml)………………………………...........yellow lid 
containing sulfuric acid 
1 x buffer solution (7ml)………………………………….......white lid 
for conjugate dilution 
1x wash buffer (salt) 
 
For preparing the phosphate solution 10 mM ( pH=7.4) which contain Tween 20 0.5% 
 
Samples preparation: 
The samples have to be stored in the cold and protected from light 
- weigh 2.5g homogenized sample  in a tube (with lead); add 50 ml buffer NaHCO3 0.13M 
and mix using a shaker for 15 minutes. 
-centrifuge at 3500 rpm for 15min 
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-use 50 µl per well 
Bring the reagents at room temperature before use (40-45 min). 
 
Protocol: 
1.Insert the needed number of wells for standards and samples in the support. Register the 
position of the standards and samples ( table 1). 
Tab. 1 
Distribution of standards and samples in a well 
 
 1 2 3 4 5 6 7 8 9 10 11 12 
A Std.1 Std.1 5.7 3.1 7.5 11.5 4.1 8 10.3 5 2 2.1 
B Std.2 Std.2 5.7 3.1 7.5 11.5 4.1 8 10.3 5 2 2.1 
C Std.3 Std.3 7.3 10 11.7 4.4 7.7 3.7 7.1 5.4 8.7 11 
D Std.4 Std.4 7.3 10 11.7 4.4 7.7 3.7 7.1 5.4 8.7 11 
E Std.5 Std.5 1 10.5 3 10.1 7 11.3 4 10.7 4.7  
F Std.6 Std.6 1 10.5 3 10.1 7 11.3 4 10.7 4.7  
G 8.5 8.5 1.1 1.4 8.3 8.1 1.7 2.7 3.4 2.4 11.1  
H 5.1 5.1 1.1 1.4 8.3 8.1 1.7 2.7 3.4 2.4 11.1  
 
2. Add 50 µl from each standard and sample 
3. Add 50 µl of diluted enzymatic conjugate in each well. Mix by swirling the plate and leave 
30 minutes to incubate at room temperature in the dark. 
4. Discard the liquid and tap the plate  face down on absorbant paper in order to eliminate  
traces of liquid. Add 250 µl wash buffer and discard the liquid. Repeat this step two times. 
6. Add 100 µl substrate/chromogen in each well. Mix gently by swirling the plate and 
incubate 15 minutes at room temperature in the dark. 
7. Add 100 µl stop solution in each well. Mix gently by swirling the plate and measure at 
450nm against  the air blank. Do not wait more then 60 minutes after the stop solution was 
added. 
 
Calculation and result expression 
      
The reading is made at 450 nm against the air blank.The absorbances median value 
obtained for the standards and samples are divided by the value of the first standard and 
multiply with 100. The zero standard is equal with 100% and the absorbances value are in 
percentages. 
Absorbance standard ( or sample)  x 100 = % absorbance 
Absorbance zero  standard  
 
 
absorbancexdardzerosabsorbanta
sauprobadardabsorbanta %100tan
)(tan
=  
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Tab.2 
Absorbances obtained after measurement  
 
 1 2 3 4 5 6 7 8 9 10 11 12 
A 1,277 1,317 1,117 0,763 0,862 0,797 0,712 0,762 0,158 0,311 0,234 0,263 
B 1,064 1,074 1,135 0,740 0,802 0,811 0,720 0,733 0,148 0,296 0,225 0,249 
C 0,899 0,823 0,777 0,729 0,783 1,032 0,796 1,143 0,538 0,681 0,393 0,775 
D 0,445 0,402 0,773 0,698 0,778 1,044 0,772 1,157 0,523 0,660 0,391 0,764 
E 0,204 0,182 0,169 0,809 0,937 0,871 0,822 0,885 0,204 0,275 0,768  
F 0,156 0,134 0,164 0,826 0,984 0,865 0,858 0,975 0,191 0,272 0,796  
G 0,882 0,868 1,010 1,054 0,731 0,897 1.071 1,176 0,680 0,679 0,687  
H 0,918 0,890 1,016 1,079 0,770 0,916 1.118 1,242 0,700 0,697 0,675  
 
 
The values calculated for the standards are introduced in a sistem of coordinates on 
semilogarithmic paper rapported at Ochratoxin A  concentration in ng/kg. The calibration 
curve should be linear between 75-675 ng/kg.  Ochratoxin A  concentration in ng/kg 
coresponding to each sample absorbance can be read by using the calibration curve.  
 
For obtaining the Ochratoxin A concentration in ng/kg  the sample , the concentration 
read from the calibration curve has to be multiplied by the dilution factor. According to the 
standards the dilution factor is 20. 
 The sample concentration is calculated with the help of a specialised software installed by the 
supplier company. 
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RESULTS AND DISCUSSIONS 
 
Tab. 3 
 Results obtained in determining the Ochratoxin A from feed formulas for pigs and poultry 
 
Nr. prob Cantitate OTA, ppm 
ÎNGRARE II 
1 0,025 
1.1 0,0001 
1.4 0,0006 
1.7 0,0005 
ÎNGRARE I 
2 0,01 
2.1 0,01 
2.4 0,003 
2.7 0,0001 
LACTIE 
3 0,001 
3.1 0,0003 
3.4 0,003 
3.7 0.0003 
CRETERE 
4 0,02 
4.1 0,003 
4.4 0,0008 
4.7 0,002 
GESTAIE 
5 0,009 
5.1 0,002 
5.4 0,003 
5.7 0,0004 
0-2 GODINAI  
7 0,002 
7.1 0,004 
7.3 0,002 
7.5 0,002 
7.7 0,002 
0-3 PORCI  
8 0.003 
8.1 0,002 
8.3 0,003 
8.5 0,002 
8.7 0,006 
R21-2C 
10 0,0003 
10.1 0,002 
10.3 0,040 
10.5 0,002 
10.7 0,010 
R21-5 
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11 0,002 
11.1 0,003 
11.3 0,001 
11.5 0,002 
11.7 0,002 
 
There was no sample totally free of contamination. The quantities of Ochratoxin A 
obtained in the study are below the permissible     limit set by the European legislation. 
 
CONCLUSIONS 
 
In conclusion, the results of this study demonstrate that the presence of Ochratoxine A 
in all analyzed feed samples is in rather small quantities. 
There was no sample totally free of contamination, but the quantities of Ochratoxin A 
obtained in the study are below the permissible  limit provided in the Commission 
Recommendation of 17 August 2006 regarding the presence of deoxynivalenol, zearalenone, 
ochratoxine A, T-2 and HT-2 toxins and fumonisin  in products for animal feed but these 
determinated quantities must be consider in terms of daily exposure to mycotoxins, through 
consumption of meat, eggs, milk, coffee, cereals and cereal products, chocolate, cocoa, spices, 
wine, beer etc.    
It is necessary to develop good practice guides for producers and for farmers,    respectively to 
implement the  HACCP system. 
Using optimal production techniques, harvest, handling and storage and also the  optimal 
time to harvest, can reduce and eliminate this problem for alimentary products and therefore 
the risks for consumers. 
 Necessity of giving special attention to the training of the personnel involved in animal 
food hygiene, insisting upon the chain: soil-plant-animal-man.  
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